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DOUBLE WALLED BAFFLE 


BACKGROUND OF THE INVENTION 

Field of the Inventioa 

The present invention relates generally to thermally expandable baffles for 
sealing cavities m vehicles. More particularly, the inventive baffles include a quantity 
of thermally expandable scaling material and a support for the material w 
the baffle in the desired location within the cavity until the material is thermally 
expanded so as to contact the walls forming the cavity, thus sealing the cavity. 

Description of the Prior Art 

During the febrication of automobiles, trucks, and similar over-the-road 
vehicles, many body components present structural members having cavities that 
require scaling to prevent the entrance of moisture and contaminants which can cause 
con-osion of the body parts. It is also necessary to stabilize these members in order to 
attenuate noise that would otherwise be transmitted along the length or passage of the * 
cavity. For example, the upright post structure or pillar of a vehicle body defining a 
portion of a respective window opening presents an elongated passage or cavity which 
can collect moisnire and contaminants. Furthermore, this cavity can also transmit 
annoying sounds unless (he cavity is at least partially filled with a sealant material. 
However, many of these cavities are irregular in shape or narrow in size, thus making 
them difficult to properly seal and baffle. 

Many attempts have been made to seal these cavities, includmg spraying 
sealants into tiie cavity, introducing foam products into the cavity, and using fiberglass 
matting and the like. These methods each have drawbacks. For example, foaming in 
place presents a problem in Uiat it is difficuh to control where tfie foam travels upon its 
introduction into the cavity. Furthermore, it is often necessary to introduce an excess 
amount of foam into the cavity m order to ensure that the cavity is siifficientiy sealed. 
Finally, foams will generally not adhere to the interior surfaces of the cavity walls if 
those surfaces contain even a small amount of oil. 

Self-sustaining foam products, cither with or without a non-foam support 
structure, have been introduced into structural member cavities in an attempt to seal the 
cavities. However, these methods generally result in the addition of excess weight to 
the structural member which is undesirable in most instances. Attempts have been 
made to utilize foam products which are lighter in weight or which do not use a support 


wo 01/71225 

PCT/US01/OS665 


Structure. However, these att^m^*. u 

r, mese attempts have generally resulted in products which lack th^ 
necessary seahng and baffle abilities. 

Finally, other types of foam or foamable products are tacky in nature and »h..e 
car^ot«adilybepositionedattheexactre,u,J^^^^^ 

it ^^^^^^ - ^« -"^-turer and^ecuire 

special handlmg during installatioa ^ 


SUMMARY OF THE INVENTION 

exp^dabl. baffle for ^l,,, , ^ , ^ X 

pred«Hmuiedloc.tionwiaiiiithecaviiy. ™cK)ata 
In more deuil. fte baffle facl»d« . quantity of ll»™Uy ^^i, ^ 
m«««l»„..,„ppo„fer™i„Ui„i,,^„^^^^ 

synfteuc «am n»«i.l «rf ^ „ ' >" 

»P«.ficpo,„,,„Ojevehic..m.™ftc.„^,^(,^^ • 

■rh.aupponforU,em«oi.lUSTOwI.f.,„«erirth^ 

P«fen*ly. fl,e suppon comprises a pair of spaoed-apan wall, deftdng . »«. 

d.mbetw«:„fordeposi,togoftt,.aealmgm..eri.lth.r«n.Tl»w.lb,,.jotoed«o« 
««1 by a common «ul wall, and are ^j^, d„, oUier e«i by . .om«cter ™i 

^Tr* ^ ^I"" • for 

anachmg *. baffle «. cavi^, wall. Preferably, the aitire suppon u io,«^ 
constructed. —^^siaii/ 

\"*-*«»^«tivebaffleisplacedwithinthecavityatthedesiredlocationby 

inserting fte fastener into an opening on the cavity wall. Once the baffle is inposition 
vanousothermanufactuxingprocessescanbecon^^^ 

baffle. When the vehicleisheated to theexpansiontemperatureofthesealingma^^^^ 

thematcnal will expand outwardly fromthebaffletowardsdiecavitywalls.causing the' 
expanded material to adhere to, and essentially seal, the cavity walls. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 isaperspectiveviewofan automobile body.illustiatingvariouspiUars 
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and raib within which the baffle apparatus of the present invention may be utilized; 
Fig. 2 IS a perspective view of a baffle according to the invention; 
Fig. 3 is a top end view of the baffle of Fig. 2; 

Fig. 4 is a cross sectional view taken along line 4-4 of the baffle in Fig. 3; 

Fig. 5 is a horizontal cross sectional view of the baffle of Fig. 2 after thermal 
expansion of the sealing material; 

r ig. 0 IS a perspective view of another embodiment of the inventive baffle; and 

Fig. 7 is horizontal cross sectional view of the baffle of Fig. 6 after thermal 
expansion of tiie sealing material. 

DETAILED DESCRJPTION OF THE PREFERRED EMBODIMENTS 
Turning now to the Figures, Fig. 1 depicts an automobile 10 having a plurality 
of hollow rail sections 12 and pillars 14. Rail sections 12 and pillars 14 include a 
plurality ofbaffles 16 according to the invention and positioned tiierein so as to provide 
sound deadening as weU as a limited degree of strucmral reinforcement 

An example of a prefened baffle 16 is shown in more detail in Fig. 2. In the 
illustrated embodiment, the baffle 16 includes a heat expandable, sealing material 18 
and a support 20. The sealing material 1 8 is positioned within a cavity 22 defined by 

pillarorrail walls 24 of automobile 10. Material 1 8 is initiaUy maintained in place by 
support 20. 

Material 1 8 is formed of a dry, initially non-tacky material that becomes tacky 
upon expansion so that Uie sealing material adheres to the walls 24 when the baffle 16 
is heated to die temperature at which tiie material expands. A preferred material is 
disclosed in U.S. Patent No. 5;J66,133 to Hanley et al.. which is incorporated herein 
by reference. This material is sold under the name SDCALASTOMER 240 by Sika 
Coiporation, in Madison Heights, Michigan. However, Uiose skiUed in tije art will 
appreciate diat any odier suitable sealing material may be en^loyed in Uie inventive 
baffle 16, provided the material is able to sufficientiy expand at conventional 
automobile bake temperanoes (about 170-1 80'C) so as to substantially seal Uie cross- 
section of the cavity 22 within which it is positioned. 

Refening to Figs. 3 and 4, support 20 comprises a pair of sidewalls 26a,b, a 
snap clip 28, and a preferably integrally formed connecter rod 30. Sidewalls 26a,b 
include respective forward ends 32a,b, midsections 34a,b, and rearward ends 36a,b. 
Sidewalls 26a,b are essentially paraUel to one another prior to expansion of material 18 
and are connected at forward ends 32a,b by a common endwaU 35 (see Fig. 5) and at 
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rearward ends 36a,b by the rod 30 «««« r . 
and^conpHsesr.^^^^^^ 

botH.e'^IZro'ZllTo^^^^^^^^ 

which«.eau.o.obilerdZ; 3^^^^^^^^^^^ '"'^ ^""^^ 

•r ..... ^ ^'<^^erably, the material fixjm which suoDOrt 20 

IS formed is phab e so that th^. k-. m . z: , *"Ppon zu 

bemgcrackedorpermancmlydeformed. A particularly preferred material is a black 
heat-stabtltzed lubricated 33-/. glass-reinforced 66 r^ylon having a hea e^^^^' 

^"j^'=«dshapeofsuppoit20isnotcritical.solongassupport20iscapable 
ofiitung wat^ the particularpillaror rail cavity. Il^esize^ 
shouldbesucht^tthesealir,gmateriall8isr„aintaine^ 

Inapplication.thebafflel6isprefe«^ 

prea^embled0.e..withthenon-expandedsealmgmateriall8pr^^^^^ 
and disposed between support sidewalls 26a,b) for insertion into the cavity of the 
desued ra.1 orpillar during construction of the automobile. Referring to Figs. 2 and 3 
one of the walls 24 forming the cavity 22 includes strucnrre defining an opening 44 of 

of fast«^er28«a«.ertedmto opening 44 under sUght force, causing legs 38 
rcve.,lyb.«ed towards ste«42. After the legs 38..b have passed through opening 
44.the legs 38a.b return to essentiany their unbiasedposhioa^ 
28 from bemg removed from opening 44 and securing the baffle 16 within the cavity 
22 to essentially preventmovementofbaffle 16. At this point in the assembly process 

theseahngmateriallSmayormaynotbeincontactwithsomeordlofthecavity walls' 
24. dependmg upon the size and shape into which the material 18 is molded. 

On«*ebafnel6ispositionedwithinthecavity22.itremainsmptaceuntil 
such time as the automobile body is exposed to an elevated temperature sufficient to 
activate the sealing material 18 and cause it to expand against the cavity walls 24 Any 
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Of a number of process or manufecturing steps may be earned out on the automobile 
body pnor to baking Mdthout affecting the ability of the sealing pieces to expand when 
exposed to the activatmg temperature. 

As the automobile body 10 is baked and the activation temperature of the 
seahng material 18 is reached, the materia] begins to expand in all directions. That is 
the material 1 8 expands towards the respective peripherics of sidewalls 26a,b to form' 
expanded material 46 (see Fig. 5). The percent expansion of the sealing materia] will 
generally be 150% or more, where the percent expansion is: 

100 X {[(tiie specific gravity of the sealing material before heating) - 
(the speofic gravity of the sealing material after heating)]/(the specific 
gravity of the sealing material after heating)). 

Widisuchalarge percent expansion, the expanding force ofthemateriallSis such that 
the sidewalls 26a.b are pushed away from one another, so as to outwardly "bow" walls 
26a.b at their respective midsections 34a.b. Hiis bowing is important for obtaining a 
substantiaUy improved baffle because, in the inventive baffle, the sealing material 18 ' 
is maintained on the support 20 so as to control the flow and expansion of the material 
1 8 towards die cavity walls 24 and efifectively seal the cavity 22, whUe simultaneously 
allowing the material 18 to expand longitudinally within the cavity 22 to provide a 
thicka, sound-deadening foam for improved noise attenuation. This combination of 
benefits has not been achieved by prior art baffle apparattises. 

The level of bowing achieved at midsections 34a,b relative to ends 32a.b and 
36a,b is critical. That is, the expanded material 46 between sidewalls 26a,b has a 
thickness "T- at a distance of about Vx of "D" from endwall 35. Endwall 35 and rod 30 
have respective lengths "L," and "L,." The thickness T at a distance of about ViD from 
endwall 35 should be greater than the shorter of L, or Lj, and preferably T at a distance 
of about J4D from endwall 35 is greater than each of L, or Lj. 

Referring to Fig. 6, an alternate embodiment of tire inventive baffle is 
illustrated. The baffle 50 is similar to baffle 16 discussed previously, in that baffle 50 
comprises a heat expandable, sealing material 52 and a support 54. The sealing 
material 52 is positioned witiiin a cavity 56 defined by pillar or rail walls 58. Material 
52 is initially maintained in position by support 54. 

Material 52 and support 54 can be formed of the same materials discussed above 
with respect to baffle 16. Furtiiermore, support 54 includes a fastener 60 similar to 
fastener 28 of support 20. However, in the instant embodiment, support 54 includes a 
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- »« *. .ppropH.* of nu,.rial flows ta,^ 

vo. 'ni««nili>nnopaiii,gpiKOTco^ combined with iheliiBiM 

Of 62^b. 7bo« skilW in u„ „ „iu .^^^^ JT^ 
oponnp «4 c«, pro«d. advnu^ ;„ otf,« ^pUcMioos „ w.U 
Althongh lb. p,««„ 

preferred enbodtaaus Uliisnted in th. .= . 

^ » "ownaed in the accompanying figures, it is noted that 

of the ntvenncn. For ex-npte. ^ embodiment!, i«J^,^ 

oa^echo, „th appacations in piUats or taii. .fan automobU. body. th. inv^vt 

^es^ayb^cmpioyad in oth.rv.hici.sa.weI.(e.g..,po,, utility v.h,c,«.piri 
T F-nh^more. white ftstcner. 2. and 60 a,. toc«ed at on. f ^ 

|^^u.«.ed^me,.,beiocationand„„mb.,of(«.«K.,canb.vari.dasi,n,c.ssa^f^ 
the particular application, ^ 
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Wc Claim: 

I. An expandable baffle for scaling a cavity of a vehicle body, said baffle 
comprising: 

a rigid support comprising: 

a pair of spaced-apart walls having respective, adjacent first and 

second ends and defining a space therebetween; 
a rod securing said walls to one another at a location adjacent 

said first ends; and 
a fastener for securing the baffle within the cavity, said fastener 
being adjacent said second ends; and 
a synthetic resin sealing material opcrably coupled with and si^ported 
by said support, said sealing material being expandable when 
heated to an expansion temperature of at least about 149'C, 
said support being formed of a material having a melting point higher 
than the expansion temperature of said sealing material 

2. The baffle of claim 1 , wherein said walls arc essentially parallel. 

3. The baffle of claim 1 , wherein said support is formed of nylon. 

4. The baffle of claim I, wherein said sealing material comprises an 
cthylcnc-a,p ethylenicaUy unsaturated carboxylic acid copolymer, a blowing agent, and 
a tackifier. 

5. The baffle of clafan 4, wherein said sealing material further comprises 
an additive polymer and a cross-linking agent 
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defining a plu^^^'^^^J' t'"^" '^'^ '''''' ^^"^ -'"des stnicture 

exp^d thn,^ said 0^17:^!?^^ ^"""^ ^^^^^ - 

openings when heated to said expansion temperature. 

w>ut 5^0^ of the total surface area of the respective wall. 

8. A noise-attenuated. structural member comprising- 
a stmcniral member defining a cavity; and 
a bafBe positioned in said cavity, said baffle comprising: 
a ngid support comprising: 

a pair of spaced-apait walls having respective, adjacent 
first and second ends and defining a space 
therebetween; 
a rod securing said walls to one another at a location 

adjacent said first ends; and 
a fastener for securing the baffle within the cavity, said 
fastener being adjacent said second ends; md 
« expanded, synthetic resin sealmg material operably coupled 
^ and supported by said support, said expanded 
nuiterial contacting said structural member so as to 
substantially seal said cavity. 


^ ..ay' » l.^hereinsaidsealingmaterialfimhercomp, 

an addiuve polymer and a cross-linking agent 
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13. The member of claim 8, wherein each of said walls includes structure 
delining a pluraUty of openings therethrough and at least a portion of said expanded 
material is expanded through at least one of said openings. 

1 4. The member of claim 1 3. wherein the combined surface area of said 
openings comprises from about 5^0% of the total surface area of the respective wall. 

15. *n»ememberofclaim8,whereinsaidstructuralmemberisavehiclerail. 

16. The member of claim 8, wherein said structural member is a vehicle 

pillar. 

1 7. A baffle for sealing a cavity of a vehicle body, said baffle comprising: 
a rigid support comprising: 

a pair of spaced-apart walls defining a space therebetween and 
having respective, adjacent first and second ends; . 

a rod securing said spaced-a5)art walls to one another at a 
location adjacent said first ends; and 

an endwall joining said spaced-apart walls adjacent said second 
ends; and 

a thennally expanded sealing material operably coupled with and 
supported by said siqpport, 

said endwall and said rod having respective lengths L, and Lj and being 
separated by a distance D, said material being sufficiently 
expanded so that at a distance of about ^ firom said endwall, 
the thickness of said expanded material is greater than the 
shorter of L| and Li. 

18. The baffle of claim 1 7, wherein the thickness of said expanded material 
is greater than each of L, and L,. 
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